Effect of pulmonary microembolism on arteriovenous shunt flow.
The effects of acute pulmonary hypertension on the fraction of cardiac output shunted through pulmonary arteriovenous communications have been studied in dogs as a possible cause of hypoxia following pulmonary embolization. Pulmonary artery pressure was increased twofold and then fourfold above control values by embolization of the pulmonary vascular bed with polystyrene microspheres. Quantitative measurements of arteriovenous shunt were determined from the fraction of 50 mu radioactively labeled microspheres injected into the inferior vena cava which passed through the pulmonary circulation into systemic vascular beds. There was no increase in the fraction of pulmonary blood flow passing through pulmonary arteriovenous connections, 50 mu in diameter or greater, with pulmonary microembolism when FIo2 was 1. There was a small increase in arteriovenous shunt fraction when pulmonary artery pressure was increased with an FIo2 of 0.21. Physiological shunt measured by the oxygen technique did not increase with pulmonary embolism, but total venous admixture rose significantly. Postmortem gravimetric measurements of lung water indicated pulmonary edema. We conclude that anatomic arteriovenous shunt channels have little physiological significance after pulmonary microembolism in the dog lung. The major cause of hypoxia immediately after pulmonary microembolism is ventilation/perfusion imbalance, probably caused by pulmonary edema.